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DETAILED ACTION 

Claim Objections 

1. Claim 22 objected to because of the following informalities: the term "posses" 
appears to be a misspelling of the word "possess". Appropriate correction is required. 

2. Claim 28 objected to because of the following informalities: "foreseen" does not 
make sense in the context of the claim. It appears that the likely intention was that the 
alignment marks are "visible" on the layer elements. Appropriate correction is required. 

Claim Refections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

2. Claims 18, 19, 21, 22, 24, 25, 28, and 30-33 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Regarding claim 18, the phrase 
"such as" renders the claim indefinite because it is unclear whether the limitations following 
the phrase are part of the claimed invention. See MPEP § 2173.05(d) 

3. The term "basically" in claim 19 is a relative term which renders the claim indefinite. 
The term "basically" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not 
be reasonably apprised of the scope of the invention. It is unclear how much of the layers 
comprise silicon or silicon compound alloy. 
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4. The term "basically" in claim 24 is a relative term which renders the claim indefinite. 
The term "basically" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not 
be reasonably apprised of the scope of the invention. It is unclear how much of the layer 
elements are comprised of electrically conducting material. 

5. Claims 21 and 22 recite the limitation "the surface of the cavities" and "the surface of 
the inner cavities". There is insufficient antecedent basis for these limitations in the claims. 

6. Claim 25 recites the limitation "the substrate" in line 3 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. The claim also uses the term 
"basically". 

7. Claim 28 recites the limitation "additional alignment marks" in line 1 of the claim. 
There is insufficient antecedent basis for this limitation in the claim. 

8. Claim 30 recites the limitation "the surfaces of the etched cavities" in line 1 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. 

9. Claim 31 recites the limitation "the surfaces of the etched cavities" in line 1 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. 

10. Claim 32 recites the limitation "the reactants" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. The claim also uses the phrase 
"such as" which renders the claim indefinite. 
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11. Claim 33 recites the limitation "the reactants" in line 2 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. The claim also uses the phrase 
"such as" which renders the claim indefinite. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in .1 primed p-.iUlic.aien! in tin's or .1 foreign count n or in public use 
or on sale in this country, more than one year prior to the date of .1pplic.1t ion for p. item in the United Stales. 

13. Claim 18, 19, 22, and 24 is rejected under 35 U.S.C. 102(b) as being anticipated by 
Lehmann(US Patent 5,262,021). Lehmann discloses a workpiece that comprises pores 
etched perpendicularly through a single substrate layer (see column 1, lines 37-41). Lehmann 
further teaches that the workpiece can be used as a catalyst support (see column 1, lines 9- 
13). Regarding Claim 19, Lehmann teaches that the layer comprises silicon (see column 1, 
lines 37-41). Regarding Claim 22, Lehmann teaches that the dimension of the pores can vary 
from 20 um to 50nm. (See column 2, lines 33-36) Regarding claim 24, Lehmann teaches that 
the silicon layer comprises n-doped silicon (see column 1, lines 37-44). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title , if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinan skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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15. Claims 18-24, 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lehmann(WO 99/061147) (referred to herein as the US equivalent patent ~Lehmann(US Patent 
6,887,437) and further in view of Ashmead(US Patent 5,534,328). Lehmann teaches a 
reactor comprising a porous silicon substrate that is used as a catalyst support. The silicon 
substrate comprises a first and second main surface and holes extending perpendicularly and 
traversing from the first main surface to the second main surface (see Lehmann US Patent 
6,887,437, column 1, lines 40-53). Lehmann does not teach a reactor where silicon substrate 
comprises layers. Ashmead teaches an apparatus for chemical processes that comprises a 
plurality of laminae with one or more channels on each lamina (see column 2, lines 58 to 64). 
The layers of laminae, as taught by Ashmead, allow macroscale production with micro fluidic 
scale chemical kinetics, turbulent mixing, and compartmentalization. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
porous-silicon substrate as taught by Lehmann with multi-layer architecture to achieve 
macroscale production as taught by Ashmead as Ashmead teaches that the laminae provide 
for large-scale production. 

16. Regarding Claim 19, Lehmann further teaches that the substrate comprises silicon as 
the substrate material (see column 1, lines 40-53). Ashmead further teaches that the lamina 
comprises silicon (see column 6, lines 31-36). 

17. Regarding Claim 20, Lehmann further teaches a substrate comprising holes with the 
dimensions from lum to 10 jam (see column 2, lines 1-2). 
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18. Regarding Claim 21-22, Lehmann further teaches that the inner surface features of 
the substrate can be coated with metal catalysts and with an intermediate inert layer 
comprising metal silicides (see column 2, lines 34-42). Ashmead also teaches that catalytic 
materials can be deposed into the surface of channels (see column 7, lines 53-56) 

19. Regarding Claim 23, Ashmead further teaches that silicon wafers can have alignment 
indicia (see column 15, lines 30-34). 

20. Regarding Claim 24, Lehmann further teaches that the substrate is n-doped silicon 
which is electrically conductive (see column 4, lines 42-45). 

21. Regarding Claim 32, Lehmann further teaches that the reactor comprises an exterior 
housing with the porous silicon wafer disposed within the housing. The housing further 
comprises a first and second feed disposed on opposite sides of the wafer so that reactants 
can be fed into the reactor or withdrawn (see column 1, lines 49-53 and column 2, lines 17- 
29) 

22. Regarding Claim 33, Ashmead further teaches that the apparatus can be replicated 
and can be joined in sequential and/or tandem operation depending on the desired 
operation parameters (see column 7, line 62 to column 8, line 4). 



23. Claim 25-31, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lehmann (WO 99/061147) {referred to herein as the US equivalent patent LehmannfUS Patent 
6,887,437) and further in view of Ashmead(US Patent 5,534,328). Lehmann teaches a 
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method of fabrication of a highly perforated workpiece having holes extending 
perpendicular to a first surface of the workpiece, the method comprising the steps of etching 
a substrate silicon wafer to produce holes extending through the wafer. Lehmann does not 
teach the stacking of the equally processed wafers to produce an integral structure. 
Ashmead teaches the stacking of etched silicon wafers and the bonding of the wafers to 
produce an integral structure. Formation of an integral structure allows it to be used as 
chemical reactor capable of macroscale production of chemicals yet taking advantage of 
microscale chemical kinetics and compartmentalization. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to combine the highly porous 
workpiece with stacking of die workpieces to produce an integral structure capable of 
macroscale production as taught by Ashmead. 

24. Regarding Claim 26, Lehmann further teaches a method of fabrication where the 
etching is accomplished by deep anodic etching or photo anodic etching (see column 4, lines 
42-54). 

25. Regarding Claim 27, Ashmead further teaches that the fabrication of the lamina is 
accomplished by known semiconductor processing techniques for silicon wafers. Ashmead 
further teaches the fabrication of the lamina by anisotropic etching techniques. At the time 
the invention of the present application was made, plasma etching was a well known 
semiconductor processing technique known for etching highly anisotropic features. It would 
have been obvious to one of ordinary skill in semiconductor processing at the time of the 
invention to fabricate the porous silicon by plasma etching. 
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26. Regarding Claim 28, Ashmead further teaches the addition of alignment indicia to 
the silicon wafers to ease the alignment of layers (see column 15, lines 30-34). 

27. Regarding Claim 29, Lehmann further teaches a method of fabrication where the 
etched surface is pre-patterned by a photo-lithographic process (see column 5, lines 23-28). 

28. Regarding Claims 31, Lehmann and Ashmead both teach that the holes or channels 
can be coated with a catalyst (see Lehmann column 2, lines 34-42 and Ashmead column 7, 
lines 53-56) 

29. Claim 34 merely discloses an intended use of the catalytic reactor to reform feed 
fuels to a fuel cell. 

Conclusion 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL FORREST whose telephone number is 
(571)270-5833. The examiner can normally be reached on Monday - Thursday, 9:00am - 
4:00pm. 

31. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on (571)272-1540. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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32. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

Michael Forrest 
Examiner 

Group Art Unit 4162 

MF 

/Jennifer McNeil/ 

Supervisory Patent Examiner, Art Unit 4162 



